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P.c. P.E.1 P.c.l P.c. P.c.lP.c.lP.c 
35 12 I 6 0.5 ..__ !0.5 , 3(j 
32 1 0 I n . s ' 1 ~ 5  0 .51_ ._ .  1 5 0  
23 10 ill I 2 _.__ ._..I 311 
31 5 1 2  1 2  0.51 .... 125 
37 17 '12 0.5 __.. 0.5 3Y 
38 19 10 0.5 ..__ 10.5 31) 
33 16 1 1  1 6  5 /n.5 132 

50 per cent of the cnses, is succeeded by rising pressure 
after an interval of 24 hours or less; but in the southern 
part of the country the number of cases of fallin pressure 
continuin for two consecutive days is decided B y r a t e r  

ary and July are shown in Table 2, espressed as percent- 
ages of the total nunibor o€ cases. For example, at 
Portland, Oreg., the interval was 3.1 ~ O U M  or loss in 46 
per cent of the total number of cnses; 4s hours or loss in 
35 per cent of the cases, atc. 
TABLE 3.-Percentage frepreny o the intrrrnbs slntpd. helu~een katcillobn.rs 

than in t % e north. The details for the months o Janu- 

at the sez!eral stations .in J aTricay aid iir h t l y  (1SY.+1903). 

I JVLY. 
I 
I JANUARY. 

Stations. 1 Interval in days. I Interval in days. 

I m.iP.c.,P.c.8P.c.'P.c.!P.c. I P.e. 
36 I 1 8  7 '  3 :0.5 .... 

I33 14 3 I 1 I........ 
19 

12 7 1 6 ! . . . /  ! 5 '0.5 .... 0.5 

3 ,.... .... .... 4 . . . .'. . -. . . . . 
: 43 I 21 

The greatest number of consecutive days with fdliiig 
pressure at any of the stations in the United Statns was 
seven; a few cases were rtwmlod wliert\ the pressure was 
either stationary or falling for eight and iiinu consecutive 
days, but these cases were rare. Wlicn tho fall was Zong 
continued the aniouiit dziy by day was small, sspccially 
at southern stations. One case was noted, however 
(Eagle, Alaska, from Doc. 14-31, lSSS), where the a.g e- 

follows: O.lS, 0.37, 0.20, 0.63, 0.13, 0.25. 0.01, niid 0.10. 
ilfe4cr.n dady accidental cwiations.-The nienn daily 

accidental pressure fluctuat,ions, in inches of niercur , 
for the 10 years are given in Table 3. This tahlc clear f y 
shows that the greatest, daily accidental clianges in 
pressure are found off the. Maine c.oast,. Rclditiona.1 
observations in t.his rogion would probably show that 
even greater fluctuations nro t4he rule over tho Grand 
Banks and the continent,al dist,ricts adjacent. thereto. 

The amplitude of the variations diminishes from north 
to south in a striking manner. 
TABLE 3.-Mean daily acciakntnl pressure variations for  tlic IO years 

lS94-190.3. 

ate fall for ei lit coiisecutive days was 1.66 iiicies. Y 
h s  m o u n t  in fl undredths of inches mns distrihuted as 

St.. Paul, Minn.. . . . . -. . -. . . . -. . . 
st. Lnuis. MO... . __. __. . . .._ .__. . 
New Weans, La.. . .. . .. . .. ._. . . 

I n  eneral we erceive from this study that t$e mci- 

ous anc of greater a.mplitudc in higher t.han in lower 
latitudes, and that, as a corollary, tho time int.orval 
between successive katallobars increases from north to 
south. All of this is in harmon with the esperience of 
weather forecasters on the N o r t z h e r i c a n  Continent. 

dentaf yessure B uctuations are somewhat more numer- 
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THE TOBNADOES AND WINDSTOBMS OF MAY 26- 
JUNE 6, 1917.' 

By H. C. FRANKENFIELD, Profeeeor of Meteorology. 

[Weather Bureau, Washington, D. C., July 20, 1917.1 

INTRODUCX'ION. 

,,75/. .5/r ( 7.3) 

During tho Spring severe local storms niiiy reasonably 
be ex ected over some sections of that ortion of the 

the years without such severe storms are rare .indeed. 
The conditions leading up to these unwelcome visitations 
do not occur in such complete form in any other portion 
of the Northern Hemisphere, but they are clearly defined 
and are very la ely incident, to topography. 'Examine 

other portion of the Northern Hemis here presents a 
similar arrangements of wide espailse o P relatively warm 
land with, or open to, warmsubtropical and tropicdwaters 
to the south and southeast and a limiting mountain wall 
to the westward. At times when certain systems of 
pressure distribution prevail over the continental interior 
warni moisture-laden winds from the south and southeast 
are carried inland and finally encounter the colder north 
and northwest winds descending along the eastern slopes 
of the north-and-south barrier. Given these warm south 
and southeast winds and the cold north and northwest 
winds, it is ap arent that, in the region where they meet, 

will occur and wive rise to phenoniena whose intensity 
will vary with tge degree of contrast in the original con- 
di tions. 

According to Murray, the word "tornado" is evidently of Spanish 
or Portuguese ori in. Its earlier English s elling was ternado, probabl 
a corruption of 8 e  Spanish tromda, or %understorm, while t o d  
may have been an atteiiipt to improve t emdo  b treating it m a deriva- 
tive of the Spanish tornar, to turn or return. d i s  spelling is identified 
with explanations in which not the thunder, but the turning, shdtinp;, 
or whirlin winds are the main features. The sixteenth century navl- 
gators apJied the term to the violent thunderetornis of the tropical 
Atlantic with their torrential rains and sudden violent guata of wind, 
but this usage is no longer current in the United States. 

By tornado we now niean a violent rotary windstorm 
of restricted diameter, accom niiisd by rain, and usually 

with great velocity about a central asis, while the whole 
storm moves along a narrow path across the country 
with considerable s eed, usually between 40 and 50 miles 

vary from a fow rods to as much ns a mile. The tornado 
cloud is of a black, or ugly gray-black color and usuall 
althou h not! always, with one or more pendant, funneT: 
shapeif clouds which niay or may not reach the earth. 
The existence of the funnel cloud is entirely in accord 
with the theory of the tornado and it is not unreasonable 
to assume that it is always prewnt, but that in instances 
where it was not observed the main body of the storm 
cloud swung too close to the earth, cuttin off the 
pendant, or else it may be invisible in the abso !? ute dark- 
ness that frequently attends tornadoes. 

Tornadoos almost, invariably develop in the southeast- 
orn quadrant of an area of low pressure, and they may 
occur a t  n distance of a much BY two or three hundred 
miles from the centor of the depression, originating as a 
secondary depression in which the ascent of warm and 
moist air over a region accompanied b a contraclock- 
wise movement of winds directed spira H y inward, plays 

Unite 9 States lying east of the Rocky dountains, and 

a map of the glo 'gh e and it will be seen a t  once that no 

nnd closely a (Q jacent thereto, great interchanges of heat 

by hail, lightning, and thun # er. The air masses whirl 

an hour. The widt Y l  of the path of greatest violence may 

I Accompanied by Charts x L V 4 Y  tu XLV-Gi, Inclusive. 
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an important r81e. This rapidly gyrating movement of 
the winds which distinctly characterizes the tornado IS 
responsible for the major ortion of its dcstnictivenoss. 

the tornado and tho  roasons therofor need not be entered 
upon here. 

Furt,ht?r elaboration as to t P le origin and  development^ of 

portion of t % o United Statos, and. alniost continuou R 1. JF 3 0 .  

low to 3 t e southward. d s t  frequently tho stoiili I ~ O T W -  

.lNTECEDENT WEATHER CONDITIONS. 

Tho s p i n  of 1917 was a1)iiormdl.y cold ovcr the grmtw 

As a netural sequence the pravailmg pressure cIis trihut ion 
was la ely of a single ty e, high to the northward an(1 

quency and regularity as to constitute a remarkable se- 
ries. From May 17 to June 3, inclusive, t,here were 8 of 
these clist,urbances, all 4.l-defined and pronounced in 
chnracter. Ilirectly af t,er t$ey l,egan/ to develop and 
inow, t.em  per:^ tmwa n:lt:t1riilly rose to the southward elid 
sonthe&wwd with t.he inflow of sout,herly wmds. The 
eroning wcsat.lier charts for tho days involved are repro- 
duced herewith ((%arbs SLV-59 to ~ ~ ~ - 6 7 1 ,  wlieroon 
: I . ~ I ) O W  ~ I S O  thn t.rnckn of the t,or11adoes. Tho t.r:~cks of 
t,hn t,ornadocs and st,ornis so fnr N.S t,hey were nbt,ninabla 
nrc! also sliowii in inore cIet,nil by figure 1 .  Nt.hough t.he 
ni;i.jorit,y of the st,oiiiis occurred before S p. ni., It was 
thought best) to reproduce t.lie cmmirig weat.her maps 

'melit was from the sout.hwest to nortrhaast across the cen- 
tral portion of tho country, the depressions either moving 
to the northeastward ovor the upper Lakes or c l n ~ n  the 
St. Lawrence Valley. This condition of affairs continu~d 
though the first week of June, but, as tempernturcs re- 
mained low in the south am1 southeast until after bhy 20, 
there were no severe storni developments proyious to that 
timc. 

THE TORNADOES. 

The tornadoes and heavy wind storms of lata bfny am1 
early June were priniurily hue to il number of low areas of 
the Colorado, or southwestern type, which nio-i-eiI north- 
eastward across t,he interior of the country with such fre- 

which are not ordinarily published. The nioveineiits of 
t.he cell t,ers of t,he paron t cyclones since t,he preceding 
morning (8 a. 111. n i ~  1)  nre shown by solid long arrows. 

On the morning o I May 20 the second of this series of 
depressions was central over enstern Colorado with an 
enst,-nort,heast,wnrd movement, with cold rain to the 
nort.hward and nort.hnastward and nioderat,e tempers- 
t.uros to t,he sout,hward with generally clour weather. 
1tolat.ive humidity was high, man ing from 78 to 95 per 
coiit ovor southern Kansas and 8 klahome. During tshe 
day the cIist.url>ance niored eastward, being central at 
8 p. ni. o w r  sout,lieastern Kansas, and at 6 p. ni. the first 
tornado ap oared ahout 13 miles southwest of the town of 
Plainvilla, books count,y, ~ m s .  
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Th.e ITnnsas storms of Hay 90. 

This tornado moved north-northeastward with a width 
of track ranging from 200 to 3,500 yards, and in about an 
hour it had traveled about 35 miles, finally disappearing 
about 4 miles northeast of the town of Woodston, in the 
same county. As the approach of t8he storm could be 
seen, people souaht refuge m CRVOS and cellars, and there 
was no loss of lig. A t.errific hailstorm preceded the tor- 
nado. At one place t,he hailst.ones were 3 inches deep on 
the level and in another t.hey drifted t.0 the depth of 1s 
inches, damming the lister rows in recently lanted corn- 
fields sufficient1 to prevent, damage by was E ing. 

“had t.he appearance of an immense cone with a diameter 
of almost 3 miles. At, times as niztny as three funnels 
would form and t,hen unite int,o one. While the storni 
divided the damage was not great, hut when tho funnels 
united the effect was terribb.” 

The detailed statements regarding this storm and t.hose 
to follow were taken mainly from t,he special reports of 
the section directors of the weather Bureau. 

T h  Ka,nscis storins oj’ illq 25. 

On the morning of Ma 36, the t,hird of the series of 
depressions were centra r’ over etutern Colorado, with 
showers to the eastward and southeastward ancl n consid- 
erable rise in temperature in t.he Gulf Stat,es. Although 
the usual thunderstoimi conditions wero present., thore 
were no indications of violent stornis in any locality, 
Relative humidities were high, tis afterwards ascertained, 
94 per cent a t  Wichita, Kans., 95 per cent at Oklahoma 
City, 90 per cent n t  Littrle Rock, Ark., 96 por cant a t  
Springihld, Mo., and 94 per cent! at, Memphis, Teiin, but 
as the weather was showery t.liese high huniidit,ies were 
without special significance. 

The first storm of t.he day wa.s reported from I)ecnt.ur 
County, Kans., a t  1 p. in., and it. ap ,ears to have moved 

to about 10 miles sout,heast8 of t.he town of Oborlin, n dis- 
tance of about 10 miles in a northwest.erly clircction. 
The width of t.he path varied froni 30 to 40 rods and but, 
little damage was done. 

From its direction of nioveinent this st,orni could not 
have been a tornado, but was niost, likely a direct, wind 
from between northeast and nort,hwest,. 

About 3 p. m. two sniall storms formed near Sylvan 
Grove, in the west4ern portion of Lincoln County, ICans. 
One was north and t.he ot,her southenst, of t.he town and 
both moved in a nort:heast,erlp direction. No lives were 
lost, and t,he damage was slight. No further detiiils RS 
to t>he storm were received. 

The most destructive storni of t,he day oc.cuii-red about 
the middle of the afternoon. It, fornietl about, 2 p. in., 
33 miles northwest of the town of Cheney, near t h  west- 
ern edge of Sedgwick Count,y, Kniis.. passcd east.w\::tril 
through Sedgwick and Harvey Counties, and a port,ion 
of Butler County, into sout’lieasteni Marion (.!oiiiit:y. 
The t o h l  length of the patali was about, 6.5 miles. while it,s 
width varied froni a few rods t.o nioro t.1ni.n a milc-+out. 
three-fourths of a mils at. Andale and nbout. 11 niiles at  
Sedgwick, both in Seclgwick Cou1it.y. Tho st.orni tmv- 
ded ahout, 40 niiles in t,lie 45 or 50 minut.es. 

Quoting from the report, of Mr. S. P. Peterson, in 
charge of the Weather Bureau ofice at  Wichita- 

The fimnel cloud attendiw the storm was lainly seen near Vh~ney, 
near which the storm had irs inception. &re it  was former1 after a 
rushing together of the clouds, and was suapendecl, swinging from the 

It was state (9 by an eyewitness that the s t o m  center 

from a point 8 niiles nort.hwest of t il e town of Jonnings, 

Thero was no loss of lifo. 

main clouds like an elephant’s trunk. Seven miles sout,hweat of 
Anclale it. had assumed a dumb-bell shape. At Andale, Swlgwick, and 
a few miles southeast of Peabody, it seems the true funnel waa not 
olwrved, but rather a dark storm mass, extending down to the ground, 
probably being half B mile wide a t  times. Near Florence two trailing 
pendants were seen nt successive imervals. 

Twetiby-t,hree persons were reported killed by the 
storm, 12 at Andale, where the local clamage was also at  
it,s greatest:. The t,otal losses were 5600,000. Over 100 
farmsteads, residenccs, atid business houses were either 
dostmyecl or claniaged, troes were stripped of their foliage 
and hark and huiidreds were uprooted or broken off. 
Consiclerable damage was clone also to crops and live 
St’OCk. 

,4boutv 6 3 0  p. ni. the last ICansas storm of the day 
formed almutf 4 miles west of Howard, Elk Count . 
Wit,liout t~ouching the t.own of Howard it moved norti- 
eastward across the southeastern corner of Greenwood 
County, nad theiice nearly due eastward across the adja- 
cent sect,ions of Woodson and Wilson Counties to the 
south central portion of Allen County, where it disa 
peared near the litt.le town of Leanna. 
of the path was about 5s  miles and its average wic 7 th 
one-fourth of a mile. The time consumed by the storm 
in traveling tho 55 miles was apparently about 85 min- 
utes. No funnel-shaped cloud was reported. But one 
life was lost in this storni, while the claniage to farm- 
howes, barns, live st.ock, t.elephone lines, etc., amounted 
to altl>out %50,000. 

During the night, of May 35-36 the Colorado disturb- 
n i i c ~  of t,hn previous (lay moved froni Kansas to north- 
western Iowa, with a f u r t h r  increase in intensity and 
with a considerable rise in tmnperature to the eastward 
and southward. Relitt,ive humidities at. 8 a. ni., May 26, 
were high as a rule, but! at  the same time t,he weather 
was cloucly niid showery over t,he great Central valleys, 
so that tlic high 1iumidit.y was without. specid signifi- 
cance. However, t.he general aspect of the weather chart 
\\-as more thrent.ening than on tlie previous morning. 

Thc llli.nois nnd Itidimo, tomadocs and windstorms of 
May 2G. 

There were two distinct storms, one over the northern 
and tho other ovcr the central portions of tlie States of 
Illinois nnd Indiana. The nort,hern storm, by f a r  the 
lesser of the two in every way, occurred between 3:lO 
and 5:56 p. m. It forniecl in the vicinity of Mendota, 
La Salle County, Ill., at 3 :lo p. ni., nioved across Kendall 
and Will Counties t80 the Indiana boundary, thence 
across Lake County and much of Porter County, Ind., 
where i t  disappeared in the vicinity of Kouts at  5:56 
p. in., havino traveled 110 miles in 2 hours and 46 min- 
utes, or nt t’ie rate of 40 miles an hour. The width of 
the track varied froni one-half mile to 3 miles, but no 
funnel-shaped cloud was clearly defined. However, 
there were many of tlie usual evidences of tornadic 
action, t,lwce lives were lost in Illinois and four in Incliana, 
while the propert 7 loss was about $1,350,000. 

most, pronounced ancl destructive of the series, was first 
observed at, noon in t,he shape of a tornado cloud at  
Pleasant, Hill, about 7 niiles froni the Mississippi River. 
From this point, it  moved almost directly eastward across 
the counties of Pike, Greene, Macoupin, Montgomery, 
Christian, Shelby, and Coles as far as Charleston, where 
it turncd a litt,le to the southeastward and then continued 
to the Indiana line, afterwards crossing the southern 
portions of the Indiaiia counties of Vigo, Monroe, Bar- 

The t,ot,al len 

Ahttoon. torrmi 13 0.-The central storm, which was the 

. 
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tholomew, and the northern and central portions of 
Jennings County, disappearin near the east line of t31ie 
latter county at  7 2 0  p. m. T%e tot,al len th of the pat,h 

gression of the storm was 40 miles, the same as that, of 
the northern storm. The at-erqe width of the path was 
about one-half milc, hut where the dania e was greatest 

lifted at  times, c.ausing 1it.tle claniage to some ,laces in its 
path. There WBS a number of witnesses t,o a 1 uiiiiel cloud 
with a swinging tail, t.hat, appeared to persist almost as far 
as Mattoon, and also east of Charleston? but none between 
Mattoon and Charleston, a distance of iibout 10 miles, 
aiid covering the area of greatest destructive effect.. 
However, there were plenty of convincing evidences of 
tornadic action over this 10 niiles of territory, with n 
ver low and very h1ac.k cloud mass, and, as suggc.st.ei1 
by ir Ir. Root, of the Weather Bureau office at Spriiiglielrl, 
the cloud may have been so dose t,o the eart,li that there 
was no room for the pendant. 

One hundred and one lives w-ere lost during the storni 
and the property loss timounted to %2,300,000, esclusit-e 
of crop losses in the St.ate of Indiana. It appeared that 
no lives were lost in centrill Indiana. 

A detailed account of the stomi will he found in the 
monthly report of Climatologicd Data Ulliiiois section), 
for May, 1917, which TVAS compiled by Section Director 
Clarence J. Root, who personally visited the centrril 
IUiiiois district immediat8ely after the storm. It is 
regretted that want of space prevents thc reproduction 
of more than two of the photographs furnished (figs. 3 
and 3). Another interesting account of the tornado by 
Prof. J. P. Carey, of the Eastern Illinois Normal School 
at Charleston, will be found in Scieme for June 15, 1917. 

At S p. in., May 20, the disturbance that, had caused 
the storm, was centercil over lllinois with diininishing 
intensity, but zinother of the same general typc W I I , ~  

centered over the Tesas Panhandle. On t,he morning 
of May 27 it was over Oklnhoma with cloudy weather 
and niodernte tcmperaturrs t,o the eastward ant1 south- 
ward, the isobaric and isothermal arrangement indica t,inp 
an escclleu t thunderst,orni type, hut, lcss thrcnt,oii i iig 
than that  rea of the precediiig storm. 

~torrns  qfA!!rry 37 in. r~rfinrwrs, Tt,nncssw, Icntuc.X.y, south- 
e m  lllinoi.s, ieorth.t:ri~ dlississippi,  and Akr bm 11.  

Ar7ra.nsrr.s and litwtu,cX.y. 7The first sewre st.orm of t,lic. 
day occurred in Mississippi County, in extreme north- 
eastern Arkaiwas. There were t8wo stornis, one foriiiiiig 
about 3 p. ni. near Archillion, and the othcr ahout 4:30 
p. rn. near Ma,nila. The latter storm moved northoatst.ward 
O V C ~  Ui Lake, where i t  disa )penred after n jouriiey of 
oii~y a ET ew .miles.  he wid$ of the ptit~i of grcatest 
destruction wfls about one-fourth of a mile, niid sis per- 
sons were killed, with a iroperty loss of about $12?500. 

The h t  storm moved nort;heastward in an irregular 
course aiid soon cnnie to t,he Mississippi River, nbout 
15 d e s  distant4. The rate of progression w13s slow, and 
the width of the ath raried from one-eimlith t.c) oiic- 
fourth of a mile. &elre persons were kified, tmd the 

roperty loss was about $43,000. This st.oini crossrd t,he 
ffississippi River appa.rcnt.ly quit,e close to and a little 
north of the town of Tomato, Ark., and then divided 
into two storms, one nioviiig almost c1irect.l-y nort,h- 
nort.heastward along the left bank of the river, crossing 
the Teiinessee-geiit,ucky line into Fult,on County, Ky., 
thence through Hicknian and Carlisle Counties and the 

was about 300 miles and the average hour 9 y rate of pro- 

the width was only about one-fourth mi P e. The storm 

ortion of Graves County to about t.he Mc- 
passage alon the Mississippi River t,he storm caused a 
wave or wal 7 of water that appeared to be about 40 
feet, in height,. 

The t.ot.al 1ongt.h of the path of this storm was about 
10.5 miles, of which 90 iiiiles wore east of the Mi,ssisippi 
Iiirer. The rate of t.rarel ironi Archillion. Ark., to 
Hickninn, Ky., w~ Jiout, 45 miles nn hour. No details 
m t.o esact t,inics of occiirreiicc. were received froni 
points beyond Hickman, except, that, tho stonn passed 
t.o the northwest of Mayfield, in Graves County, be tween 
5 nnil 6 p. m., indicating that t,he ratme of 45 d e s  an hour 
wti.s sust.ained throughout the life of t,he storm. The 
width of the path varied from about 100 yards to about 
one-half mile, least in tthe vicinity of Clinton in Hickman 
Cou11t-y. 

enerally in 
Fulton, Hicknian, mid Ciirlide Counties, Ey., and at 
Hickman it was said bo have resembled a lnr e hornet's 
nest or balloon. About 60 persons were killed while the 
dniiiage a.niounted to more than 31,000,000. 

Zm:nesser.-lle st.orms in western Tennessee were 
offshoot.s, of the oriviiial 

The first one occurred 
almut, 4 p. ni. in t-he nort.hwost. corner of Lake County 
c ~ i i  t,he Mississippi River, the same storni that demstated 
the est.reme west,ern counties of Kentucky, and two per- 
sons were killed, with propertr damage amounting to 

The second storm was also an oflshoot from the Arkan- 
sas st,orni, nnd it was first observed near Unionville, 8 
miles west.-southwest> of Dyersburg. The storm reached 
Sout,h Dyersburg about 4 p. m., nioviiig in an east-north- 
east direcbion, passing a mile or two south of Sharon, 
in Wunkley County, about 4:30 p. m., and disappeared 
in t.he nort,hwesteni portion of Henry County. The 
length of the storni pat.h wit,liin the St.ate of Tennessee 
wi.s about SO miles, or about 95 miles from the point of 
origin in Arknns:w. The rate of irogression of the storm 
~)ut.wccsn Sout.Ii Dyershurg, in bver County, nnd Ore 
Spring, in ~ o n ~ u y  Count , was nhout 4s niiles an hour, 

The average width of t,he track was one-half mile. 
Elevon persons were killed by the storm, and the property 
loss nnd damage amounted to more than .$125,000. 
Near 8out.h Dyersburg a tract of timber valued a t  
$10,000 was almost a total ruin. 

The t,hird st-oiin was first noted a t  4 p. m. at, Trenton, 
Gibson County, comin froni the west, and not far to 
the sout,lieast,ward of t. % e second storm, whose c.ourse it  

nralleled. Apparently this storm was also an offshoot 
&om the parent Arkansas st.orm. The storm track was 
about 90 miles in length wit,hin t,he State of Tennessee, 
nboub 10 niiles longer t.han tohat of the second storm. 
No details as to time of occurrence and width of track have 
been report,ed ot.lier than the time of occurrence at  
Trenton. Four persons were killed, aiid the property 
loss aiid damngo amounted t,o nioro than $50,000. 

Tlic fourt,h st.orin w1w first observed about, 6 p. m. at 
l'inger, in t,lir. est,reme nort.liernportion of McNair County. 

ensbern port.ion of Henderson County, reaching the town 
of Linden, in Yerr Count , about 7 p. m., or at the rate 
of 65 miles an lour. Jetween Perry and Davidson 
Counties there were no reports of severe storms, and, 

northern Cracken 8 ountv line. I t  is reported that during its 

The funncl-shaped cloud was reported 

apparently redevelo 
st,orni that, begxii 
tind thq- were 

near Archillion, xrk., 

$io,ono. 

:ind this WRS np irosimate r y the ratme for t.he eiitiro storm, 
11s it  consume d about two hours froni start to fiiish. 

.It, moved in ti nort,heasterly direction t,lwough t z e south- 
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as stated b M i .  R,oscoe Nunn, of the Weather Bureau 
office at dshville,  Teiin., t,he storm was t,emporarily 

It is robahle that after passing Linden it (the st,orm) was deflected 
upwmil Ey t,he West,eni Highlaii~l Rini. whic-4i esteiiils in a north-scjut.11 
rlirect.ion across Hicknx~ii and Lewis Coiui ties. This is nssunietl from 
the fact that it  w : ~  not so violent. in these cviiiit.ies, hit became more 
clestrurt.ive 011 reaching the east.eru part of Davidwuri i‘otiiit.y, where it 
seemed to come to t.he earth again, passing j tist iiortli of Brentwood 
in 811 east-northeasterly direction tlirough Biakertoii ial!il U11:t, thence 
through Doh1 burg slid Lclmi-mi, V’ilsm t.’oiiiit.y. 

The total lengtali of the st.orm prtbh was about 140 
miles, and t,liti t.inie of t,rrtwl froni Fingcr t.0 Lebanon 
2 hours and 15 minut.es, or  at. t,lic? rnt,e of 50 miles nn 
hour. 

The first sect,ion of t,hc fourth st,orm resulted in five 
deaths and property loss to the aiiiouiit, of nbout $35,000. 
The second sect,ioii killed t,-m persons, wlde the property 
loss amounted to nioro than %2OO,OOO. At, Dodohurg n 
large poplm grove, valued zit. $30,000, w:~s destroyed. 

N o  funnel-shaped clouds were rc‘ ,ortt.d from my of 

wherever any grent clitiiiiige wa? done tlic chnr:i.ct.cArist.ic 
tornndic plienonirna mere 111 eritlence. When t.he third 
storm pa.sscd over Trezevaat, Cnrroll Count,y, at 5 p. in., 
it was reported t,hat the sun was shining, with t.he main 
cloud not more t h n  150 feet in height, and therc wns no 
rain. During t,he progross of t,he fourt.li storm tlie home 
of Miss Maggie Moran tit. Una, L)avidson County, wi.s 
wrecked, and Miss M0rii.n 11:is written that)- 

The door was blown open: I t.ried trj  shut it.. but, cniil~hi’t., a:id almut 
that time t.he roof ~ i i d  north wall were blonii iwrthwartl awl I was 
hurled to the floor: only sei-ond, ant1 tlie wind turned and I.11cw the 
rest of the kitchen away, sncl I was hloaii 75 feet. from t.he kit.chen 
in a sout,hwesterly direction. Oiic foot was rauglit hetn-een two logs, 
which were supposed to come from a t.ree which WBY l-)lowii 111:1wn i lex 
me; the shoe on the other foot has never been fouiiil. 

IZZi,nois.-The southern Illinois storms of May 37 
appear to have been local ones, yet, they w w n  douLt,less 
caused by t,he operation of the sanir gcnerd conditions 
that, caused those t.0 t.he sout.liwa.rcl. At, S 11. ni. t,lie 
principal cyclonic cent.er w:w over sout.hetisteni Missouri, 
indicat,ing t’hat at about, 5 p. m., when the sout,liern 
Illinois storins began, it wws cent.rn1 over sou t.li-ceiit rnl 
Missouri, brin ing t.he storni section on its enst,- 
southeast,ern efge. The st,orm was first observed at 5 
p. m., a few miles east. of Chester. Rnntlolph C’ount,y, 
where it blew down buildings nncl killed one ninri. It, 
first, niovecl n little nort,h of mst., and nt 5:40 p. m. st.ruck 
the t.own of Willisville in t,rue tornadic form, wit,Ii R 
funnel-shaped .cloud. Thereafter the p t l i  W:IS :I. lit t.lc 
t.0 the south of east and about. G:30 p. ni. there WRS n!so 
some danmge nt HaUidayboro, in t.he nortliern portion of 
Jackson County. The t.otnl length of t,he :itB W:IS thus 
about. 30 miles, aiid the da.niage nniountet Q to somrt.liiiig 
more than %SO,OOO. 

U.ississippi.-The storms in Mississippi were not. of :I 
very violent chnrnct.er, dt,hougli n.t, soye i lncc.s renching 
the proport,ions of a. true tornado. I o vcs wcrc lost., 
and the damage amount.ed t.0 about 620,000. Except. 
in Pont,ot,oc Count,y, there w r e  evidcnt,ly not,liing more 
than ”straight,-line” winds. I n  Pontot.oc C!ount.y, as 
reported by Dr. C. IV. Bolton, coopcrntive ohscrrcr zit. 
the town of Pontotoc, t.lierc was .‘:I, very black cloud, 
like smoke from n burning sedge ikld, blowing along t.lic! 
ground, as if boiling. Trccs in the cent,cr of tlic pat,li 
were blown enstmaril, but on rit.licr sidc townrd tlic 
center.” The postmnster at. Sherninn, in the nm.tlieast.crn 
corner of Pont,otoc Countmy, rcported n fuiiiiel cloucl, with 
the direction of the f d e n  trees north nnd sout,ll of t.he 

. deflect,ed. Mr. Nunn says: 

. 

tolieso four Tennessee storms, nlt.1ioug 11 i it was stated that 

’ 

pnt,h t4he same as a t  Pontotoc, while at the center there 
were as many as 13 trees with their toys together. 

The storm began about 5 p. ni., one hour later than the 
third Tennessee storm, first appearing near Grenada, in 
Greiinda Countuy. There wns “a heavy cloud, but not 
a well-defined funnel, and the wind wns rather straight 
to the east.” The storm moved nortlieustward, appar- 
ently lifting as it passed over Culhoun C!ounty, hut de- 
scencling again in Pontotoc County, which it crossed 
from southvest to  northeast, and then distappenrecl. 
Tlie length of the track was about G5 miles, while tlie 
wiclt,h varied from 100 yards ht starting to one-lmlf mile 
a t  the east end of Pontotoc County where it was lost. 

,47aba,ncr..-The Alabania storms were among the most 
destructive of the series, aiid in respect to loss of life they 
were esceecletl only by those of Illinois rtiitl Kentucky. 
T1 te most severe storms occuiTec-1 in west.eiii Walker, 
northeiii Jcff erson, southern Blount , southeastern Tal- 
I:i.clrga, ant1 southeastern Mnclison Counties, and they 
were most destructive in northern Jeflerson, where whole 
mining towis were wiped out. There were also storms 
of lesser Tiolelice in portions of Laude.rdtde, Franklin, 
l’uscaloosn, Bibb, Shelby, Et,ownh, b f ~ d ~ n l l ,  a ~ i d  Jack- 
son Counties, all in tlie northern ortion of the State. 

ninouiitei \ to more than $430,000. 
At 8:45 1). in., a stwni moviii from southwest toward 

northeast stivck the town of 6nrbon Hill, in western 
Walker County. It was ac‘coni anied by n funnel-sha ed 

trees on the north side of the pi th  poinbed toward the 
southeast, tmd those iii the center aiid on the south side 
toward the northeast. Five persons were killed, and the 
damage amounted to about $200,000. In a short time 
the storm had moved ea.stwarc1 across Wnlker County to 
the northem portion of the adjoining comity of Jefferson, 
or perhaps it would be more esact to say that mother 
st,orni struck the town of Snyre, in nortliwestern Jeffer- 
son County, a t  the same time that the Carbon Hill stoimi 
occurred. The direction of morenient was the same and 
there was B funnel cloud. The path was about one-half 
mile in width, and felled trees lay in a.11 directions. The 
town was obliterttt,ed, n.nd nine peisons lost their lives, 
with a property loss amounting to about 365,000. The 
neighboring town of Bradford wms ~ l s o  visited, and 17 
lieuroes were reported killed. 

Xt 9:SO p. ni. the little mining t.own of Majestic, in 
north Jefferson County, was tlestroj-ecl. There were no 
details given, except that therc w-m very little rain. No 
lives were lost. At the same time tlie storm reacl;ed 
Village Sprinas, Blomit County, n little t.o the northeast 
of Sayre, wil% t,he fiuinel cloud stmill resent. The ar- 

those in the center lyiw with their t.ops toward the east. 
A negro infant. was %illed, while the property loss 
amountecl to about $40,000. 

The town of Sylncitugn, in southeastern Tnlladga 
County, was st.ruck at 12:45 a. ni., May ‘78. There was 
a well-definecl pendant, funnel cloud, aiid the width of 
the path was sonlowlint. niore thtn 1 mile. One negro 
ninn was killed, aiid the property loss amounted to about 

111 all 40 )eisons were killed, while t I; le losses aiicl clttinage 

cloud, and cut n path nhout t. r iree blocks wide. E’eietl 

rangement of felled trees again indicate1 r the true toniuclo, 

- - .  
$125,000. 

In the town of New Hope. in southeastern Mticlison 
C!ounty, sis peixons were killed. No other details were 
nvuilahle. I l ie storm :dso crossed a portion of Tusca- 
loosa County into Rihh County, ant1 one pe,.son was 
killecl nt Bibhville, in the latter comity. 

Details us to the storm conditions in the other rountics 
nientioned were not received. 
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TA.e Missouri stomns of May 90. 

On the morning of May 30 another of tlie series of 
southwest,ern disturbances was central over IG~iisss niid 
Oklahonifi, with moderately high pressure uiicl quit e low 
temperatures over the Northwest, niicl with nioclerat,ely 
high temperatures to the southward and sc,ut.lienstwarcl, 
the surface inversion extending up into the upper Missis- 
sippi Valley. General thu~iderstoriiis l i d  occurred over 
the region of the higher temperatures, but, coiitlitioiis 
were not. decicledly abnoriiinl escept as to t.he nortli- 
western low tenipera.tures. 

The details received regarding the locnl storms of the 
clay were very meager, escept for the easteiii portion of 
Washington Comity, but it appears that tlie fimt. storin 
was seen in the enrly afternoon in the vicinity of HICIUS- 
ton, Tesas County, nnd that it nioved in n nortlienst-east 
direction across Dent C!omit,y, the northern portion of 
Iron County, and the c e n t d  niicl iiortiirni portions of 
Wn.shington and St. Frniicois Counties, a distance of pcr- 
haps 80 miles. Minein1 Point, in Wnshin ton Comity, 

cloud was ohserved heie, and the st.orni lnsted about five 
minutes. Fifteen persons were killed nt T-arious plnc!es 
within the storni area, and the property loss p ~ ~ h i i l ~ l y  
amounted to more than $500,000, of which :?.bout .S400.000 
was inc.urred in Minernl Point aiid vicinity. 

h o t  her severe storni occ.urrei1 in the late i!ft.cniooii u 
little farther to the southeastward, originatliig ap1):i.r- 
ently in the sout,liwesteni poi-tion of Wayne Count?. I t  
nioved eastward across tlie southern orlions of Bol1iiigc.r 

of Sto x dard and Scott Ckmnties, crossed tlie hIisi&ippi 
River a short. distance uhove Chiro, Ill., and pnssetl over 
the northern portion of Alesander Comit.y hiring tlie 
early eveiiiiig, covering. in all a distance of about S:? 
miles. Here again detnils nre wanting, hiit press repprts 
stated that '75 persons were killed and niucli property 
dnmnged. 

A storm also struck portions of Bat,es Coui1t.y in thc 
extreme west-c.ent.ral portion of the State duriiig the early 
morning, doing considerable locnJ. dnninge. It appears 
from this that the general storm condition consumed n 
period of about 12 hours iii t,raversing the Stat.e from 
west to east, keeping well to tlie southcastward of tlie 
center of the maul barometric disturbance, which at  S 
p. m. was over Iowa and northern Missouri. 

Storms of May J1-Ju.n.e 1 *in. OX.h?wma and IG~mas. 

apparent1 7 near tlie end of the truck and t .f le sent. of tlie 
greatest c ! estructioii, was r ed ied  at. 3 p. 111. il f u n e l  

and C!a e Girardem Counties, aiid t Y ie iiortherii prt ions 

Oklahoma.-Oil the evening of May 31 the nest of tlie 
series of southwestern clisturbmices was ceukal over 
western Tesas, with high pressure, low temperatures, 
and sharp temperature gra.dien t,s to the nort,liwnrd, 
with cloudy weather, and with liigli t.eniperatures t.o 
the southward and sout.heastwwc1 wit,li generally clrar 
weather. The conditions were decidedly unst,able and 
late at night a severe storm broke over Pitman, Love 
County, Okla., and probably estencled enstward over 
Marshall County, as it was reported at  9 p. m. at  Uuraiit, 
in the western portion of Bryan County, where i t  did 
considerable damage. Three persons were killed at Pit- 
man, and the general propert damage amounted to niore 

50 miles, and there were some evidences uf true t.ornadic 
action. 

than $50,000. The length o 7 t,he storm track was about 

high pressure and low temperatures to the northward, 
and warm, showery weather to the eastward and south- 
ward. Conditions were stiU very unstable and during 
the day a series of severe storms occurred over various 
portions of east-central Oklahoma. They began about 
3 p. ni. in Lognn County, and also visited portions of 
Murray, Seminole, Creek, and Okmulgee Counties, reach- 
ing the latter late in the day and destroying 43 oil der- 
rich. Twenty-five derricks were also destroyed in the 
nort.hwes t,ern 
In Logan 8ounty there were fiye small tornadoes 

between 2 and 3 p. ni., but t,heir approach was easily 
visible, and no person was liillecl or injured. Damage 
was mn.inly confined t.o crops. 

Bnother of the t,ornadoes visi trd the town of Drake, 
in Murray County, a.t 3:15 p. m., killing 5 peisons and 
doing niuch dn.ninge. This storm moved a little north 
of castward n n d  shortly d t e r  4 p. m. struck the town of 
Coalga.t,c, in Coal County, where i t  caused tlie death of 5 
)ersons and ruined property to tlie value of $500,000. 
Irhis storm eyidently dissi ated a short dist.ance east of 
Canlgnte, and tlic 1engt.h o F the atli was about 50 miles. 
No funnel cloud was observecf but there were man 
eviclciices of decided tornadic a d o n ,  especially at  Coaf 
cafe, where a " t,wisting pillar of cloud," about 3 miles 
111 height aiid ending in FI cloud of greenish tint, passed 
through t,hc wcat.ern end of tlie town. The widt.h of the 
path of the storm from Drake t.o Coalgat,e varied from 
40 to 150 yards. 

In t,lie late aftfternoon another dorm struck the northern 
portion of Seminole County, doing considerable damace. 

Ik?)sas.-The st.orm field also estended over %e 
Oklilionia-Ka.1isa.s line, and at  5:30 p. m. the city of 
Coffeyville, Ihna., experienced a storm that tore a path 
about, one block in widt,h t,h-ough the city. Three per- 
mis were reported killed and t.he property loss amounted 

ortion of Creek County. 

9 

- -  - 
to $150,000.- 

Still a1iot.he.r storm visited Franklin and Johnson 
Counties, Kans., beginning about 630 p. m., and three 
persiins were killed near Morse, about 5 miles southeast 
of Olnthe. The st,c,rm pnt,li was about 200 feet in width 
and it est.endec1 eastward a few miles to the town of 
S ti.riley , t.lience northeast ward across the Kansas-Missouri 
line, where very heavy rains occurred. There was no 
funnel cloud reported, although there were some slight 
evidences of tornadic action. The loss mid damage 
amounted to about $10,000. 

It was reported also that severe storms had occurred 
over portions of Greene, Dallas, and Laclede Counties 
in southwestern Missouri, but no details were available. 

Icanaas m1.d iI1issoup.i storms of June 5. 

On the morning of June 5 still another of the south- 
western series of storms was over south-central Kansas 
wi t b  an apparent northeastward movement. There was 
no high pressure to the northward and temperatures had 
risen over that section. To the eastward and southward 
there had been heavy showers from the y c e d i n g  dis- 
turbance, while to the southward and sout eastward the 
weather wtxs clear and moderat.ely warm. Conditions 
were really less threatening than during any of the pre- 
ceding storms of t,he series, escept that the disturbance 
was increasing in intensity with its northeastward move- 
ment,, evidences of a still further increase which was 
st,rondv in evidence at  S 11. m. when the stom center 

.. was v&y close to Kallsas city, Mo. 
On the morning of June 1 the eneral disturbance was lia.nsns.-l'he tornado first a peared as a terrific hail- 

central over southwestern Okla % oma, with continucd storm at Eskridge, in the sout f ieastern portion of Wa- 
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baunsee County, Kans., and some of the hailstones were 
reported t.0 have been mow than 3 inches in diameter, 
actually doing more clamngc b1ia.n the tornado that fol- 
lowed a few minutes later. The storm move.d e.astwwd 
across Shawnee County, striking tlic t.omiis of Valencia, 
Maple Hill, and Elnion t , complet,ely demolishing the 
latt.er, but, fort.unat.ely wit,liout loss of life. It WAS said 
that the storm lif t,ed and descended sererti.1 times, and 
a t  5:30 p. m. i t  reached t.o within 3 niiles of Lawrence, in 
Douglas Count , en r0out.c paaaing t.Iirough the towmi of 
Clinton, 13 mi i es to the westward, where i t  killed one 
man. A section of Jefferson County w x s  also visited. 
Thus far the length of t.he st.orni pat.11 WLS about 50 niiles 
and itu width about, 1 mile. No funnel cloud was seen, 
but t.here were the huge hlitck t.ornaclci clouds t.liat gave 
warning of tho approach of t.he st,orni. Sis persons were 
killed, while t,he damnge to property and crops was esti- 
mated at  more than $1,000,000, making t.he st,oim by far 
the most d&ructive one of the year. 

It ha.ppenec1 also th1i.t nt, 6 p. m. there was a local 
tornado 1 mile from Ynvonhurg, in the soutlieast.erii por- 
tion of Allen County, sbmc 80 miles sout.li of Ltiwrencc. 
The storm came frnni t.he sout.liwest., mnved in a nort,h- 
easterly direction, and evidently soon clissipat,rtl. One 
woniaii wtis killed, ancl the damage to fami buildings, 
crops, and other property was very ext.ensive. 

Mi.ssou7~i..-The northelm st,orm appenred to lose much 
of its intensity aft,er leaving Douglas County, :itid, for :I 
time, left, no traces! but, it, appiirent.ly crossed the Mis- 
souri River just above Kansas C!it.y, for in :I few hours it 
a peared in t.he sout.hern porthi  of Ray C‘ounty, Mo., 
wgence it, moved northeast.wari1 across C‘nrroll Pornit. 
virtually wrecking t.he town of Deer Lake at  9 p. in. 5;: 
the count of Cliarit.on, at1 joiniw t,o t.he east,ward. t,he 
town of &itham was deniolishecf Af t.cw lonving [’httri- 
t.on County, the st.orni 1 urnecl to tho southoast.wnrd, fol- 
lowing t,he general course of the Missouri Rivnr. How- 
ard County was passed without much dii.ni;lge, hiit Boone 
C!ounty was not so fort,mia.t,e, as there w‘ns a redevelop- 
ment of a dest,nict.ive character. Tho tnwm of C’eat.ralia 
and New Providence specidly suflered, ’7 persons losing 
their lives at the former place. 

Tbe length of the nct.ive st.orni path in the St,at,e of Mis- 
souri from Bay to Boolie Count,ies was nhout 110 miles, 
while t,he distance from t.ho region of cessntion froni vio- 
lent storm ackivity in Kansas to t.hat of it,s resunipt.ion 
in Missouri was about 65 miles, making the tot.nl leiigt,li 
of the pat,h about 225 niiles. Tho width of the 1~1t.h 
within t,he St.at,e of Missouri varied from 50 to 500 feet, 
and in all 14 persons lost, t.hoir lives, while the >ropert.p 

Boone Count . 
riel shape. Judging from its behavior, the storm was cer- 
tainly n tornado. A siii:tU iron bridge wits csrried uhout 
3,000 feet and deposit,ecl in ;t wheat field, n cemetery was 
swept clear of tombstones, mid fields of wheat niid coni 
were swept bare. 

There was also a locd st.orni about t,he wme t h i o  in 
t8he southeastern portion of the Wright. C:ounty np >le 

stated t.hat 7 persons were killed aiid much d:tni:tgo dona. 

TAP il1ieh~ignn mid Iit,ii ,twky sto~wis oj’ J,irna 6. 

During the early afternoon houm of June 6 destructive 
tornadoes visit.ed several counties in t.ho sout.hern portion 
of the State of Michigan, killing 3 persoiw, fiitally injur- 

loss WILY probably $300,000, of which $100,000 1 ell upon 

The usual l lack cloucts were soon, put. without t.lio fun- 

belt. No details were roceivod, but, press dispat,c. i es 

ing 5 ot,heF, and doing damage t,o the estent of $1,500,- 
000, one-third of which occurred iii t.ho city of Battle 
Creek, and anot,her third in Wiuhtenaw County. Pub- 
lished details were very meager as to the behavior of the 
st.orm, but quit,e elaborate as t.0 injuries ancl damawe. 
More coin dete informat.ion will probably be found Hi &e 
Be Iort of bliinatologica.1 Dutn for Michiman for June, 1917. * 

J h c  weat,her map at  Y a. m. showecfthe southwestern 
disturbance of the previous day to be central over north- 
ern IOWA, still moving northeastwqrd with greatly in- 
creased int.ensity (‘29.13 inches at  C’harlcs City, Iowa), 
accompanied by moderately high pressure and high 
t,eniperatures on the sout.heast., and it strow tempera- 
t.ure hiversion est.endi1i.g nort.hwarci to Souihern. Lake 
Michigan. Heavv t,hunderst,orins had occurroc1 i n  the 
great Cent,rd vaheys, t.he sout.heni IJpper Lakes and 
the wustern Lower Lakes regions, and on the previous 
ewniiig t.liere ha.d been tornadoes in eastern ICansas and 
cunt.ra1 Missouri. 

Uieh. iyr  I I  .-The first evidences of unusual storm coli- 
dit.ions were iiot,ed on Lake Michigan, near Grand Haven, 
short,ly aft.er noon when t.he crew of tho tug Robert John.- 
sfon. saw a waterspout forin far out. on t,he lake and sweep 
t,oward shore. Fishermen had previously re orted the 
weathsr out, on t.he lake as very squdy.  &ha spout 
st,ruclc t.ho shore hills several niiles south of Grand Haven, 
and as the storm passod inlnnd it. devnloped tornado 
st,rengt,h and characteristics, moving to the middle sec- 
tions of 0 ttawa County and causing coiisiclerable dam- 
age to farmhouses and ot,her fami )ro ert.y. About the 

near t,he town of Clinias in t.he ext,renie east,-cent,rd por- 
t.ion of Kalaniazoo C!ount,y. It. moved northeastward, 
soon reaching t.he cit,y of Battlo Creek, C U o u n  County, 
where PY houses were wrecked rind 50 others badly dam- 
aged, although no loss of life occurred. After having 
Ihtt81e Creek the storm traveled eastward, reaching the 
town of Sprin port, J~cksoii County, about 13:30 p. m. 
“wit>li n noise fko  a train coming.” Here one person was 
killed and pro erty dest,royed or cliininged to the extent 
of $100,000. hci storni cont.inued through the northern 
portions of Jatclison and Washtenaw C‘ounties with undi- 
minished violence, wrecking nearly everything in its 

ortion of 

town of Salem. Passin int,o Os H - aiid County, the storm 

a p a l  about, 105 milos in leneth. The avera e widt,h of 
the path v a s  about one-four& OF a mile, altgougli it is 
said to htkve been much loss in Battle Creek. The rate of 
progiwssion was about 40 milos an hour. 

Funnel-shu ecl clouds “ twist,ing back aiitl forth ” \vert? 

’‘ 111;111y hl~ilck cloucls, likc snioke, indicating tollat the 
si iwii cloud was very clow io 1 . h ~  cnrth. Press acc0unt.s 
of tI:lniiEgc also iiidicntetl the i.rue t.orn:iclic character of 
the slorm. 

~i~i;.nluc.X’!/.---Duriiip t,lw stiiiic rifternooii a local storm 
occurrcd lit. the niiiiiiig town of Bevier, Muhlenberg 
Cbuiit y. Icy., killing 5 pwsoiis tint1 destroying co:isitler- 
th11: propctrt.j. The st.orni niovrtl in u southeast.erly di- 
roction :tiid crossorl Orlwi River n short, distance above 
the town of lZocllwter, tift,cbr which it, was lost. The 
crossing of Grttcii Kivrr wis witmssatl by blie passengers 
n a i l  crt:w of the stt-wiibont, B‘oding ($rem, who rcporbcd 
lugs :I nd port.icuis of trctcs flying t lirough the sir. Other 
report,.: st.;i t . t z d  t1i;it. smie trecs wwe blown down and the 
~ ( J ~ I S  of others twisted of€ and hlown away. 

same time the principal st.oim of t. h ’ I  u c ay first appeared 

ath, especially in the extreme nortlieastern 
bashtenaw County where 3 peo le were me f near the 

wcls 10s t on t,he wit t.ers o F Casu Laku af tor having traverwd 

r!?pc:)rt.ecl ut c It! iff crent placcs :dong, the course a.ncl also 
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...................................... ............ Kansas May20 24 
Northern Illinois.. ........................... May 26. ........... 1 
Northern In+ana.. .............................. .do.. .......... 6 
Central Illinom.. ............................... . - .do . .  .......... 101 
Central Indiana.. ................................. do.. .................. 
Arkansas .................................... May 27 ............ 18 
Kentucky. ........................................ do ............ 60 
Tennessee ......................................... do ............ 24 
Alabama .......................................... do ............ 40 
Mississippi. ...................................... .do. .................. 
Missouri ..................................... May30 ............ 40 
Oklahoma.. ................................. May 31-June 1..  .. 8 
Xnnsns ...................................... June 1 ............ 6 
Kansas ...................................... June5 ............ 8 
Missourl .......................................... do ............ 14 
Michtgsn June6 5 
Kentucky.. ....................................... do. ........... D 

..................................... ............ 

Summary of losses by tmadoes, ete., 21fa.y mid June, 1817. 

The losses of life and property follow in tabulated form, 
by States. 

$650 OOO 
fU0’0M) 
4WJ; 000 

2,200 OOO 
300’OOO 

55:500 
1,ooO OOO 

420:OOO 
430 OOu 
20: OOO 

T J  000 
55O’OOO 
180~OOO 

1,ooO,ooO 
?oo,oM) 

1 , 5 0 0 , ~  ............ 

- 
State. I Date. I Lives. I Property. 

Total.. .................................................... 380 I 10,185, 

While thest! storiiis of 17 days were quitc nuincrous, i t  
does not appear t h t  occurrences of. this clinriicl.t?r are 
incrpasing in number as a whole. nor is tlierc any spccinl 
region of greatest frequency. The whole question is one of 
the occurrence of the contributiog clistribu tion of ires- 
sure, temperature, Rncl moisture, and ccrtti.inly 1,11r ofiser- 
vation and esperience of the past do not worrrwlt t,lw con- 
clusion that. any one irciiwitcd area more than miotlier mithiii 
the severe storm field is more subject to t.he requisite dis- 
tribution of the forninhe cnuses. It c9.n also bc axid 
with reference to increasing frequency that the st.orms n.re 
not more numerous bhnn heretofore: huta ;is former 
sparsely settled dislricts become more densely 110 : d a t  ccl 

the details of t.he stornis a.re made avnilalde mort? ra.pidly 
and losses of life and roperty increase, becausc there me 
more of both espose8tto t.he fury of these uiip’i’.,~c?iit.~.blc 
st.orms .3 

and facilities for int~rconiniuiiic.ztioii become mu / t iplied, 

ME’l!EOBOLOGICAL COURSES FOE AERONAUTICAL 
ENGINEEBS. 

The National Advisory Committee for Aeronautics, 
cooperatin5 with the United States War Department, 
arranged in Ma 1917, with a number of leading uni- 

further the education and training of aviators. These 
courses, technically known as I ‘  Ground Schools in Mili- 
tary Aeronautics,” include such subjects as elementary 
meteorology, astronomy, engineering, internal-combw tion 
en ’nes, et.c.., and t-lie are now being offered at  thc: 

nology in cooperation with Harvsrd University (Cain- 
bridge, Mass.), Princeton Z;liiver;ity (Princeton, N. J.), 
Coiiiell Univerjity (Itiiaca, N. Y.) ,  Ohio Stmate Univei&y, 
(Columbus, Ohio), Univeisity of Illinois (Champaign, Ill.), 
UniTersitg of Tesas (Austin, Tes.), University of Cali- 

versities and sc % 0015, for courses designed t o  specially 

fol ff owing institutions: L assachusetts Institute of Tech- 

fornia (Berkele , Cal.). 
Prof. Robert 5 e C. Ward is giving the courso in meteor- 

olom at the Massachusetts Institute of Teclinolom, and 
a l s ra  more extended course forming part of the %iuire- 
ments leading to the clegee of uerourmtical eiiginecr. 
He has kindly corumunict~ted the syllabus of the longer 
course and permits us to publish it here, as it is sure to 
prove helpful and stimidat,ing t,o others who niny litwe 
simiiar tasks assigned theni.-Ch:itf of Bureclu. 

2 For an article on tornado Insurance, which discusses frequency in the severs1 Ststes 
up t o  and including 1 W  see this REVIEW for Pecemhe:. 1905.33:534-539: see also Flora 
In this REVIEW, December, 1916, 43:81b616, for statistics on liaasnu, including 1915.- 
c. A., jr. 

SYLLABUS OF LECTURES ON IETEOROLOQY QIVEN IR T E E  COURSE 

STITVTE O F  TECHNOLOQY IN COOPEE15TION WITH H A B V W  
UNIVERSITY. 

TR AEROXAUTICAL EHGINEBRJNQ AT THE MASSACHUSETTS IX- 

I. 
Ten lectures by Robert De C. Ward, Profeseor of Climatology, 

Hsrvurd University. 
Z.ntl.otZzl.ctory.-Import nnce of meteorology in aviation; 

aircraft, niicl weather in war: 
(a,) General climate. 
(b )  Weather mid weather iorecasts; military field 

Tlie u,t?riosplfe1.~.!.-Coinp~~sit,ioii; height,; “ tro ospliere” 

Tem pera.tu:res i.n the free &.-Vert,ical temperature 
gradients; t,emperatures a t  various heights; inversions; 
stable and unstable conditions in relation to flying. 

Press.ii.re.-Iniportaiice; comparison with water; de- 
crease with altitude; physiological effects of diminished 
pressure; measurement; mercurial and aneroid barom- 
eters and barogra hs: use, errors, corrections; deter- 
mination of dti tu B es by means of baromet,ers; isobars; 
pressure gradient,s. 

The m n d  in rchtion to pressure at earth’s su.rface.- 
Wiiid direction ; deflection of wirids from gradient,; 
Earth’s rot ation and friction; cyclonic and anticyclonic 
wind systems; “Gradient wiiid”; Buys Ballot’s Law; 
isobaric typcs.--V\Tind velocity ; general relation to 
gradient; Beaufort Scale and its equivalents in force 
nncl in velocity in miles an hour; anemometers: Robin- 
son and Diner:; gust.iness of wind. 

ColuZiti.ons of the atmosphme nfeecihg a.viation.-General 
and local.-(a) General air movements, essentially hori- 
zont.al; atmospheric layeis and waves. ( 6 )  Local con- 
vectional currents, essentially vertical, due to thermal 
cont,rols: causes and conditions. (e) Effects of topogre 
phy upon air niovement,s, combining both honzontal 
and vertical elements, due to mechanical controls: 
effects of fric.t.ion, topography, and character of surface ; 
vertical and horizontal movements in general in relation 
to flight. 

1I.Pnthw -f~recasting.-Es~lanation of daily weather 
niap; princi les of forecasting explained by reference to 
type niap,  For United St,ates and for Europe; general 
clinracteristics of cyclones and anticyclones; tracks ; 
velocities of progression. 

~~ninsfrr . l i ; in.e~~~a. l  Zoea1foreca.sts.-Barometric tendency; 
veering and backing winds ; changes in wind velocity; 
weather proverbs. 

i!Zouds.-Ty es ; cloud clussificat,ioii; methods of 
<1et,eimining rfoud lieiglits and velocities, and results; 
value as weather prognostics; fair aiicl wet weather 
clouds; - .  fog; special consideration of c.umulus and 

met.eorologic.al services. 

n.nd “stratosphere”-~eiiernl characteristics o P each. 

cumulo-nini bus. 
Forccasts of ,todid oeloc?ity and cZirecti.on a.lof t.-Direc.t 

observation hv means of d o t  balloons, kites, and cloud 
inorenleiits ; airections of c1ou.d inoveinents ‘in cyclonic 
and aiiticplonic systems iii the United States and in 
Europe; estimates based on suilace conditions and on 
general knowledge of upper air currents; “Gradient 
wind ” ; diurnal variation in wind velocity and direction; 
clmnges clue to progression of cyclonos itlid anticyclones; 
w i d  and cloud directions and night flying. 

Fiivornble aid unfavorable weatbar for $ying.-Wind; 
rlouds; haze, etc.. 

11. 
Laboratoiy Work at  Bluc: Hill Observatory (10 hours). 

Alexander G. McAdie, Abhott Lawrence Itotch Professor 
of Meteorology, Haivard University, and Director of the 
Huu Hill Meteorological Observatory, Readville, Mass. 
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